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Abstract of JP6267556 

PURPOSE:To obtain an electrochemical device 
and its manufacture, and a fluid passage, which 
can improve the reaction property and the 
utilization factor by using a thin electrolyte 
membrane. 

CONSTITUTION:Electrodes 2 and 3 are 
provided on both side of a solid high polymer 
electrolyts 21, and the solid high polymer 
electrolyte 21 is a membrane made by 
contracting a high polymer electrolyte swelled 
by an organic solvent or Its water solution, in 
the thickness direction. On the surface of the 
above membrane, an uneven plane may be 
form, a catalyst layer may be formed, or 
particles of a catalyst may be carried. 
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^« 
^» 

^Lxmnm^sm^-^. '^(om^m^'^xmm^^^n. 



immi 2t^h 1 4<ov>-fix;ftu«is8£<om5Rib^7='^< 

[m^^ 1 9 ] msm\^. tk^^^khx utj^-To 

\.x\!(mt^^n^m\i^itMQMmmt^nrftiZt^ 

^mm^±ii\.itzt^m^t'r^^^:^^2 o^<om. 
mm. 

[t^i^t^ 2 2 1 giffiSm^:. ite^UtcSEg Ufc^^Oiift 
[0 0 0 1] 

mmX^X^n.. fi^. ;tr;^$?S5ij:£^$:tT/X9«5e{b^ 



(3) 1^63^6 — 2 6 7 5 5 6 



[0002] 

[0 0 0 3] m_25_nmmfi^^j:. h 

Hj-*2H' +2 e" 
2H**f2e" + l/2 0i->H2O 

roiitT/— K«fii2±-e7K^fi:7'o hi^ttn^. 
^rPl^or 11= y- Ktiiai 3 * L;i7 V 
-Kmil3±T®t9?5<i:S^LT7k^^-f So t¥oT, C 

WZ^ m?L\I. ^¥3—1 6 7 7 5 2#^WC|5a^^$ 

V ^ 5 J: p \zmdh(0 5 ® W Ufi-ft 5 X^$:^t o 
I?. 1^^2 — 4 9 7 8^^2^^JCBfl^$ttTV>aJ: ^IC 

$-y^5yt:«>»C, ^^¥2— 4 9 7 8^«^|5fl5p3 — 
2 0 8 2 6 2-i-^X-tt. AOf»i:/U;^J^, ^jat^'CO;!lD 

2 9 2 6 4#-^^^t^l5^$i^Xv^5• 
(0 0 0 51 m«b^^«7>ffiBttlcrt:, ;«r;^i:;K 

5F3 — 2 0 5 7 6 3-§-^;cPfl^$ixfet<Oi5ffi3g$ix 
TV^-5. K2_6HJ«««j»ffi5<0^ia-C*>-5. ElJwfc 
V^T, 10tt^5feS. 1 1 ttm^^f^f)'. 12tt$E{4: 
l3nmP^?<a^ 1 4fiJE{*:ain. 15tt$5«: 
#^£±iP-Cfco. «5i*:^i|E&Q 1 2i:'3X^J^^:#^|^5i:^ 

^^titz^^it^wtm 1 0 icj: osra^r® 

^ti^(r>TWt^Ao i3^^^y- K«l£ 1 3 {cA^>. 
::rTti:*r^oiiat*i;t7y— Km<fi3,i:tiis^}^«ei i 
lctti^^$i^r;&y'-K;t/;^^eS7;c^SoT5iW^. ;t7y- 



itimwmi^^mM'^m. 2ttry-K®S. 3fi 
;&y-K«ffi. 4. 5rt^mi40BS«:gSt«rt£, 6lir/ 

3 t LTIi, 4*83^3—2 5 8 5 6-^«(CBa^$nT 

[0004] efciit«imcovNTSi?q'r<5« ry — k«i 

2(C7K^;?f^. ;t;y-Km^3tc^^^i^Lr^SC[2l 
K^il UTT y - KmH 2 ioi: UJ;i7 y- Kmfli 3 J: 0 ^ 



• (1) 

(2) 

-K;Cf;^$g^7tC5£ji$-l^r"C. (^^tcr K{^t>7K$: 
-^A/^l^€:r/-K;«/:^5S2S6tc5Ei$-l*". JE(*:tfE«r 
154. 5 $rm^^Jc^SCT^-rixii. ;«7y-Km^3 
±TMi^ (2) (O^^t'^i^z^mmx^^^^tPi^tmi^th 
PI 4$riSxsi($#itiPi 5 25^f>#^dti$h,5, r 
y-K«ai2Tt>|SJ«;z^S;j::;ef;^i5»tii$ix5o z<o 

1 0 0cm*SSOj^?^i♦Sf'^Ttt^ir/^^$l£^^51|:$Efl|l 
Jci OOAl^Uzir^c^.. mJ5^5fLi-^^75^D;^$r'>/j: 

t^^^ h fl^. *RJ|Sfm?&O|flS«:(0^-fe/K75l^li 1 cm 
^J.TXM. Wn\.u^(rypfiy,^m^ftW^<jy^^h 

10 0 0 6] 

^WjtLnxnf£< . 7k3^5>^3^>'^c:^^£o-c;kt,*y- Kfw 

\Z'^^^^£^^(om&t'^mfht^.^ti:i:(Dmm/^i>''^ 
"tzx. m^m(r>mM-:^i^hf^.x\^^•ft. ^ti. « 

®Lfemit<*rctt, %i:/i-^(D:ff7.<r>^€l^ji^p^Xii 

xhofttK Ui^W}&^m<i-ofti^\z^ m,^tm< 



(4) 
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[000 7] z(rmmt^±td.(DX b ^ifm^^.^fm-t^ 

[0008] 

[0009] tn^^ 2 (7>^m\m^n^^t^y^y^ 
[0 0 10] ^tz^ tn^^3(o^m\cm^m,%it'^fy< 

[0 0 11] 2W*^4(7>«§^tc^.5m^^b^r'>'< 
[0 0 12] ^ft. IS*3l5<058WC^5«»b^7"^^ 
[0 0 13] ^fc. fll*^6(0^9q{C^5m5C^k^7^^> 

[0 0 14] fS3RJS7c0^^lC^5m^<l:^7"^< 
[0 0 15] »:k558 056^lc|^5m»t:^7^^< 

[0 0 16] ifc. I^:k^9(7>^^tc:^,5m5rwb^7^^^ 

[0 0 17] fS*«l 0O«^lC^5«^<b^7^ 

[0 0 18] l(0«^(Cfi^ott5e{fc^7^ 
[0 0 19] ?S:|t^l 2c0^5^ICfi^om$C{b1^'f' 

^m^^tin^iOTi^ma^^^Lxm^m^Bm^ 



it. ^(Di^^^'^x^i^^^mM'^(D^mizfmM^ 
[0 0 2 0] ^fz. tn^mi 3(r>^m\zm^m^it^f' 

[0 0 2 1] m^jtrii 4 0^^tc^5m^<b^x 

mmt'r^ii(ox'h^. 

[0 0 2 2] JS*JSl SCO^B^iC^om^b^T" 

[002 3] :*t^ 1 6 <o^m\zgf.^WS.it^y' 

yu ^^(Dsm^^ii. m^^<o^ yyoy<y-yi-<r> 
[0 0 2 4] ^tz. tn^^i 7 (o^m\zgt:^mim^ 

f&^^tih(oxho. 

[0 0 2 5] tn^t^i s<r>^mzm?>mmm 

[0 0 2 6] ffl^ft^l 9 0|gg«tC«!^6«iEtt:«K^ 

[0 0 2 7] IS:it«2 0O^^IC^6$£^4«K 

^(om&^(DmBtxh^m^\z. mmi^^^^^^i. 
xnsmi.. m^comm^tommx^^m^izmwci^^ 
\^xw^^$m^mr^^itfi^Mm»mt^B:n 

[002 8] * /t. tn^rjs. 2 1 

[0 0 2 9] JS:it^2 2<0^^lCfil^)ifE«:S5*S 

SflffiiffiK^r, miU:iSi&Ltz^§&<om^ntLtzh 

[0 0 3 0] ffi:ki®2 3c0^^lC^5«E«c«£«f 

5. 

[003 1] Sfc. W*«2 4<0^5g«(C€?.5Jft«:858S 

<oxh^. 

[0 0 3 2] 

mm^'^tzi6i^^W!^'s:^s^^:^f^\z\am^itfzmt t 
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10 0 3 31 ^ti. tn^m2(7mm\^^i-f^m.fs,it^y' 

(0 0 3 4] ^it. m^^3(0^m\zi6\'^^m^it^'r 

10 0 3 5] ^fc. IS*^4tD«^IC^3ft5m$e^t:^X 
[0 0 3 6] ^its m^mS(0^m\Z:^n^mS5At^y' 

[0 0 3 7] ^it^ t^^meco^mzisif^m^it^r 
[0 0 3 8] t^iltx^7(o^mzi6\^^-ig^i\:^^ 

[0 0 3 9] ^7t. IS3R3^8 0%9^ICiDft5m»k^X 

[0 0 4 0] »^3S9<o58^ic*5rf5«»<k^^x 

[0 0 4 1] ^yt. IS^lgl 0O«^;c:felt<5m5w^b^ 

^^tE\^tLmznmrt^zt\z^^ s 
'r^t^tLi,t<o:K^^\zm^. iKfflL 

nir^^itfi^tK imtmmnii<omu\zm^(0'c. ^<r> 

[0 0 4 2] ^/t. fS^ttrgi i<o^0^(cio;tom5C<b^ 



[0 0 4 3] SS^^l 2 0«?gtc*5ft5SfC{t^ 

^^^^^^mm(o^^tm^\zft^. 

[0 0 4 4] 3 0^^tcii3H-5m^^t:i^ 

[0 0 4 5] ^/c, fSJi^^l 4C0^B^tCioft6mfl^t:^ 
[0 04 6] »3ft3Sl 5 60«^JCioft5««^k^ 

[004 7] 6<75«^tC:}o{t5m5e^b^ 
r'/^^rj^^^Offilg:)^*!. fftSTk^O-f yrDy^V-/^ 
<7>&^fl:^r3 0%^Ti:-r5O-c, n^^ib^^-^i^ 

[0 0 4 8] ffijft^l 7co5S^tc4yttooE{*$£K 

tt. «E«s<75F*9{Mtc, fsM\zxr>mmi-^mm^mim^ 

[0 0 4 9] *7t. tn:^^is(D9^^\z)6n^mp^^ 

jffli-^tt-^^r^v ^tzmm^mmt^fOii'^ft^z t\zj:^. 
m^\zm-^<Dms^tm^£c>mj^(r>mm^mLti^. m 
m^mmtti^mi.xmi^^zm'^^iTttmo^u uim 
i^tmi&L. mvm\zm^(om^(omm-mixtim^. 



(6) «rSgiP6 — 26 7 55 6 



10 0 5 0] t.ft. m^^l S<D^^iCi6i-foWLi^^ 

[0 0 5 1] ^tL. tn:^m2 0(D^m{z:f6{-r^mi^mM 

m^^otrntm^p i^x^mi$^(7^m^i>mi}irr^. 
[0 0 5 2] ^ti. tn:^^2 

vxmmi^<om-&Amo^i^. 7i^^^t-m^<o^^ 
mmcm'^^ii'^^iS^\.xmmi^<oM&i^mm- 

5. 

[0 0 5 3] ^it. in^^2 2(Dmm\z:^n^mmm 

[0 0 5 4] ^fc. gt:it«2 3<75^?^»Ci5Jt5je<*:ijt^ 

[0 0 5 5] ^tL. m^^2^<o^m\ci6n^mi^m:^ 

[0 0 5 6] 
[Hifi^j] 

^^yrrrm^^xh^. 2 lam^^mMnm. 2, 3 
( I p A) 6 0 %7f^^Kmm i.ftm^'^-fmn^mm 

[0 0 5 7] 2fclc, m^it^7'y<^ :^(om&:^Ko^^ 



6 0wt%(O7K^«x-tt, ^5 1. 40. 1 . em 

i^mXfX^^^<OX^W't2. 2 4 0(Ct3ir255 525\ rix 

e 1 3 5 5 1 5$: 6 OnmX 7 Oon 

<0«:^^?^tC^I^U I PA6 0%7K®S}CSSiUfc. r 
tOB^^2 2J:3:j^ 10 0X10 OnsD(7:>iE:fe*?f^tCX2:2)io^ 
wH$r^^9 5nta^(D2^<r>7tiV Jt^^— hSit0^2 

ottfc. riT.^6 0X:cO2g^4'Tf£ja^5i:. 9 5n«nr^ 
COF^{l!|cD^f±IS:^TsSitf^JCt>9 SniD^c^^^Si^/^ft 

im:h'tm<^£^tu nmk\z^2 zt^h^T^^x 

y^^^^^^m^"). M2 2$r^?=2 3d^P>tt-rr<!:^^6 
0MmCO9 5nini^(OIE:^?^<75ii2 li^^i^ibixfCo wixtC 

J: p i,z.m(oij:r- II I P A;^^<?:>$i^T-^^k-t-6o 

T\ 1 5<D»^;ctt. sawsffiOB^opg 

StC J: "9.60^ m— 1 3 5 *i m<0^.(Om^<r>m^"^ 

o^/\^^^>m^xhoxh. ^^mmm^j^^tmxj^^ 

[0 0 5 8] @ 4 flgfcja Lfc:^7 ^ 1 1 S<DXm^ 
tfmm^7rrtii(OX^^. A, B(r>Xoti:^y^^—<r> 
^255^$i^rv^e^o ^fc. I P A-^lcgS5 Lfe i: 
coxi^^f®fli^-ert, A. B0^7^^— S:d5:^t<nc 
oX\i^^:itt^t>t^^ mTMirT) • U^a^L. 

I P Ai:7fc<oiS^fffcf »cgflai-5 tM5.<oc»c^i-J: p 

I PASaicJ:oT:^t<«^5ge<ti-a^i:255*:>d>o 
^(c I p Afij^ii 5 0'V<^^(O^nm<7:>f!^^t>^:k 
\z/j:^X\^^Z\zi,:fi^A^t>h'r. ^^i^^^TTki^xioO. 

patK^-^, ^<7mz<oc (2 0 = 2 7' ) tcia^-r 

[0 0 5 9] m^m2, j^T. r(o^^(oi?tsflfij2$-ia 



(7) 
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^IS^fcLXl^Oa Bi^lt^Ufcm. A2)UPA50%7k 

Oo 2 7. 2 8ttDfl£b^t>oM. 2 9. 3 0(i:/ 

®;^C0M®tCDfldb$'OJtfcV^^&^rt:5 0 kg/cm* SSro 

[0 0 6 0] |^JS^J3. UT. :L(rm^(r>^m2^m 

2 3icK2 2^^;^i2.tf, ^^oss»t$>o 
I PAi5s^2?^]ew-ry5:fi^^i&5> 

I PA«««:3 0%eiTlC^m;tfco ^*?^A.KS 

^m&^^nm%^x(DYm^^x^t^\-i. i p 
A«^€rie5<i-5::t t>^BE-cfca. c:iT.;/t'tfc 

««]K2 2(0««*«:ifi5J^)-5ft:J6tc. jaSfH^WSITSr 9 
0% I P Aj^^4=-C;d— b ^ J: ^^^-^^ 

iR^r^IOxT. ^«S[fC2%0?@55^^m««$:^«i:bT 

L;^^ic;^5>^m«e^^'^i: UT*^i-a I P A^ 
«r)!lOxT«i^U ffiir&Sfi&^rl 0>>ra^Ox.T. 

^(omkit^n-otu zthi:^ 2 3 ? 2 jcy 

m\^x^A.tf:t\ ^2g^-c5or-c$tfii$-i^:5^*yh7c 

[0 0 6 11 ^T. :i<0^^t7)|^^j4lw0 

2lClH3£3<0^aSi2 7. 2 8^^f Lfttt<5i:. K2 2255 
3Ri^ LTS 2 7, 28 OOadblCStlC L^tOfldbi W 2 2 Ife 
mlwT^ 5. If LN-lt 2 7 . 2 8 ODDdbO?f^255ia 

feSfSS^OffiEE ^rSxL 5 (k. K2 2^112 7. 28fMt 

^u>q>Jxo;t7— ^nv^— 4 1. 4 2^:^2 7. 2 8 



<Seffi2 2rt:«f^Lfe*^X— Wk^t^-Co^ /Si. « 
fi^:3 0%i^T{C-r6dE:-^255^525\ ft^LLmai^^TI- 

[006 2] m^m 5 . Ji^T. w (ryw^mnum s ;co 

®l2|-e^-5o wwT. 4 5, 4 6 tt;^^—- 1^— T-fe "9 . 

4 7,4 8 2— ;^^-<-i^— 4 5 . Hffi 3— ^'<— 

-»^-4 6ra<^|^fS3€r^-r. W^SJK2ltcrt:, 
VI 15€r^i5iJltO:^-e6 0^mtC^^bLfcl 5 . 
cm^cO'bO, mSi2. 3lCfli?;2f0. 3niD£0;e7— :^^>'-< 
-/^-^^U m^2ttl Oaa:^. m^3«:l 0. 5 
cn^lC^^f Lfco ^'<— 1^-— JCttmiSJ: 19 5 O m» 
J|C;^2 5 0 /i m(OTy ^ K-<— L^to 
if— 4 5I4^?^1 Scmf^. rtiMJCl 0. 1 ciir^(7:):A: 
^raft. »f-4 6tt^?I?l Scnif^. rtffimci 0. 

6cm^co:;v:^lsa^t-cv^5. zir\.^^ m\ s . 

Xo^J&fS:\z^ Mt^. 1 9 O'C. 5 Okg/cm'OffiEET- 
^^LXfVf-^m^^t. «fiitt)RtC6 0*im@gE:ft: 
«CPJ!4 7, 4 8rt:0. 5nin^-C3t>9. Kif^O 

Klc5ttfSj-f5«!li::ti. mSi3**:^'<— lf-4 5i5#:S 

fc. c:(o~Wb^^rSaf255 2 0%-6 o%3f^b^ 
fco ^fc. wCOm^^b^x>'^-<:^^@(^^JS55>^««IOi^ 

«5i3f£f«&jc^v>. -mmmi^timz, ^\^xi,i^^ 

[0 0 6 3] Jtfid. ;^^flRJlciav>Tri. :x><— 

K-<-^<— S^^v^^2)5, ^Ote. PTFE^PF 

A5/-K3femc2Ky-< ^ Ky'-f/ui^^TDJipjr. mt'M 
^(D^w\zmx,hriomim.^^'ro!^x'^ixi:^mm 

tt^X^^tiK PTFE^PFA(0->— hT/u- 

^(D^xi'±mft'^<r>x\ mm^T, 4 8^5/2:255 5 w 

<, «E^<0ia^J?««O25f{btc5*bTt)l5attyt7^<0tt 

10 0 6 4] m^me, i^T. z(7mm(o^mme{z^ 
^^^xtm-rz. MiA»^ia^«-*t^^»f®f«:i>3Cib-*- 

5fl5K5 lcoiiK:^r^<0»f®€::TF:f t><OT-fc«9. 5 2tt 

7 o^txT-eBi£JSiS5 3Jc?a^'\ 8ot:"ei5i? 



(S) 
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[006 5] r^T\ vm5 1\zm'm:if^t^f^<DfSi 

mm 5 4^55u ^.^^j:im^mm^'^^. 

Wi^^:^ 5 4 OigJ^ii 7 0'X:<O^nmB^ 5 2 flSEKS 
5 3tcfe^orv^T. dS2S^g^5/h^<. j^li^;^IStc 

#LX. 7 0'C€riSx.6i:iagi5«5 2 75iS*)7f LT, J!t 
9 tc^S^;tf^ 5 4 Oig^255 7 0 Wffii/cC a J: 9 (c:i£0 

ofttt^ agasjKo 2<oit»iiafl[tc«stoT^u 

oS'^;</^5 4{CJ:o-C^$ix?tv>>b<OT^ixli. mx, 
[0 0 6 61 wwX. ±?5l^i5i]OflbcO^W-OV^T 

5 5tt7Ks-artf«!:)iK«-r5ia54H^^ (ffiij^^?^ 

X^^>o 

[0 0 6 7] zzxz(r>y^/i^^—5 6\z:ffyv>^m 
U;&*U ;«fyy v«^>IC;|ci5aALTV>5i:, ISR 

[0 0 6 81 l^i5*J7. JSJIT\ z<rm^<r>mt&m7 \zo 

feAa. 6li3t?«iUfcg£K. 6 4«:g£«^^tbP. 6 Sri 
mPXfcS. 7 1 ttiB5^^;*;W-Xi!> •? . 1 X^E 

^^U)t?R$r^$£K6 Ottia;*-^ 1 cm^X<Ot r ^tcSfe^m 

• 1 9 oros5c«i=-c2 5^ra»4^L-c. 

[0069] WL^mi^Q 6 2 .t "9 , 7K5^^r-&Oa£«:^$5 
-tt. c5mi§£fl:^Aa6 3«raoT3E^«JLfcgEK6a 



»ttjP6 5;5^e>tbTiKo z<r>t^. mi^xm^exx 

i:> $S{4=^.£tia 6 5 <0gSD«^O7K5^tt55«^AP 6 3 O 
«t=c07K55'^f9^i>?te<J^^Oo #5lc8S6 a-6mlCO 

gma^S^^^OdSSfcJiO. #g£^coti3P5E(*<0;j«:5>S:tt 

fi2j5#<;^^5o "^oi-^tm^e if^(D^^7 inm 

ni-*#$SSSX^T^pnoOX> ^MK6 a-'6m^0alPX• 
[0 0 7 0] wOUJS^JXtt— OtT^iSfib^gF^XO 

wsLh,Bst'f^'^>( 7.^w^w^\^x^ iSrmwmsm\zM 

ffiP 6 4cO$i55>lC±E(D«/^S7lc;tt$r^i/^'5Ci: t^flg 

[00 7 1] HJte^JS. £XT. C<0«^<0|^i£fiaj8JCO 
v^XIft^-fS, ElfiaLZ, 18JcHi-r<5. iJ5jKi|g4tt 

suss 1 6(C«tWJDXlCj:i?m^r«ofc'bOX$>*?. 

i*e>m$ix. «eettiPic?isi oiimosusy 

a?r»ttX^Lyt> 

[0 0 7 2] S5«^^P6 2i:9. 7k3!5$r^A/^';</^i& 
mrb. ;?f;^tt8E{mAP6 3«riioXffi^iJUfeJIK6 
a-6mlC^UXmx. J^ti^mmP 6 4 $rSd& LXg£ 
(!t^£i3P 6 57i^^diXV><. rtOi:t> SS«^^I^6 1 
X^xXt. ^or'^^'f :?^X;K3ff ^r?^^aS;?2i^ipixX 
V ^ 5 t . P 6 5 ;^ 4> <0?K3Pf 

P6 34'O7K3!5«£i[J:0^<?tc6o #$5256 a - 

6mtcov^x^6i:> -r^W ^XtO»C:co®rt^:fl[f^. 
#«£^^rox-5;t^^«S*cj:i9. S-JSK<otiiP^^<07lc 
5Pf«WlS/<Cor i:tc/jr5o -iSfC. JE?S6 i OSS5>X<0 
7fc^l;tf;»^t^«25i;t/;^iiSSlc^tL<X{J^/j:vN*^ri. 
6 i £iiPXc7);^5R«S25»fe;</j!^>. •e9i-6i:$5K6 i 

t\<nismmL^^YiMmu%A^m^ \^xmisi&mm^ 

ffeO$52SJ:0tg^2J5;^^<?:<^oX. CS3S6 i 
-5. r.ixa5^«5«X^T*?iT.5<OX. «-gEKcOtt3PX<07K 
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[0 0 7 3] m^^lS. J£XT. IIJfii5iJ9lCOL>Xlft?^i- 

2H:0-*4H* +Oj+4 e" 
4H'+0: + 4 e'^2H»0 

ssfCKt. ry-K2±-c^ (3) (ORst^r^^c. ggfei 

2JClSi;i^oX^«jU 5J: (4) ^OSI^SlCfifeoXJEK 7 $r 

^tcrt:^ (3) <O^i:0«3tUT. -gHb^JJfiigKt: 
»l7cco^J: 4 0-5 0%'b<S<-Ct^5wi:ii5J'75^ 

[0 0 7 6] ^^10. sxT. ll^fi^Jlo^cov^T^^i 

^-r^o I32_0f±r(75|?li£^ios^m(^9 0O:if;^7 
D -la-cfc 0.81 n±^^m 9 oeij^s^e. 9 i li 

^tV-. 9 2tt»«7-</u^^— , 9 3d:;k^>'^. 
9 4l;j:^T=r>-C^6o -fe>fy^>':7^/u^— icji, 
^ite^k^^O -VVx y ^ ;^ E L / E B— 2 0 N $rffi V ^ 

[0 0 7 7] ^fclc«lm::ol^Xtft^i-5• «R[ 

iw®yge9 ojcm^s. «^ts^iB9o-crt:s5t^o 

^f^co-C. CHSr^:^^9 3JcSx.5Ci:A5-r^ 

mi^:k^<mit^ztti'Cttz. ^i^z<o^%fnm/^ 
9 0 75»^(75^£asa^ir = :x 9 4 (ci^nii, ssaj^^g 



<7>i/6<od£2S»fra«[^t>oTv^o. ry— K2, *y 
[0 0 7 4] j^;ci<if^tcoi^Tia^i-o« ::<;>i^^g 

(3) 

(4) 

x\ ^^mhmt-tS^Kti:^. 

[0 0 7 8] nt&mi 1. ^T. I^^Jl llco(.>T2tt 

t&conimp^i 0 oo«L-&^/x»rsiax-^55o ^2 1 fi-^ 

1 5S: I PAS 0%;^^TI^ • P^kL 
imtL. ±^<\^—^—\z^i^hinfz:if^mff^'Wmo 

±y<u-^—i,3^ih\z^xiR^ztt^x^^(DX\ nim 

m^r^^irr) <Oi^^^i!bK\z»^^xx. ^(om 
\z^&^it7^^m-t^ r> fc:U-C-fe>''?u--$^ 
^bl^€:3:?SlcS^aTl 0ir/i4fl®L^ %,^\z)^i5<om, 
|g$:c7>itT. M^<^^:frUX®&-eOmJEi5 6kg/cin* 

10 0 7 9] ^fclctM^lcov^-cSi?«-r5o «s«;a-?>^ios 

U/tSfli:7kl!?^-^A/7^3*sf^#m?fe<^$£K7. 6tc% 

tzbZh. yC;}^\z'^mt^m\^^(r>^^\z^r>X. 

2/:5^c0SSi5±i»-pTV>ofco T/— K2 

Jb-etl^ (1) <0^tcJ:D. 7lc3!5255m^^AJctilUT. 
K2 l1'$:*y-K3lcrS);5»oTl^iH*>5. ;&y 

(2) 0»S:icj:i3 7Ki5^-rs. 
3 0%fttp;fc3?5;Er:J^«:{5e^Lfe»'^lcrt:, *»!|eff«Jfflspi5 
80%<o8$. tHn<07fc5S;e/;=^«^fi3 2%i:/ir5o il&fr 
Lfc^^^S<?5A□Tc07K3?f«^«:^co^^^lc^DV^-ct 7 0 
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$<7:<!oTU^9o Uj&^L. ^ (7) <OSl£:i5iit?^26 

[0 0 8 ol 2. £iT. ^fisjl 2;cov>X!Ji 

tK^;^^;^^!!^-^^^^— 1 1 oco«;t*^nc»fSiaT'^So 

E = RT/2FXln (Pn/Pi) •■• 
E = RT/'2Fxln (0. 1 0 5 Pu) 

0MmlcLyi:2i\ ll«fe03J^mwixJ: 9»v^^&^^ctt;^/;^ 
[0 0 8 2] 5^0iJl 3. iiXT, llJs^il 3fCov>-CIft 

^-fSo [g 2 3 2 <oDfla^j^ofcai2 2 \zmm 

<b^^x^>-i':?^S:^V>^«¥Wl 2 0-C^9. 2l255««l 

fflK, 3:i5Ty— K, 2i5;&y-K-cS>6. 12 1ttr 

K^«(*k 1 2 2 tt;?7 y- K«««:. 1 2 3tt;*:§t 

iJ&Q. 1 2 4ttga?#^ttJPs 1 2 5ll7K5R*ttSP-Cfc 

2H«0-»4H'+Oi + 4 e' 

4H* + 4 e'-J'2Hi 

w^T. mfii2. zm\ziEmw£^m^-r^ t. ry— 

K3±Ttt (7) ^«0^lC<t»};^3555^L-CgS!52mg 

^L. y-K 2 -ctt. (8) ^fcta6v^7K3Pf;ef:^i5 

ms&t''^ 6 0 0 njA/cm' /j: 9 ^3l5(?:>ipancKtclt-< 
1. 2«tcom5£^ri?a-rci:i»Tt/t. ^fc. «£2i: 
«ai3<7>:*:*$365«9 0TKoa«i5±i5<3. WrttOTfc 

[0 0 8 4] mt&mi4. ^xr. i^^n 4icov>-cm 

Hi->2H'-r2e' 

2H-h2e->Hi 



laSUyt. 111. 11 2tt~f$:<75zKy3:^U>^?f^7 

miiaa<D7^1 1 Sd^SaPl^S 0%}C7t<:oJ:9}-^^/S$iX 
TV>5o Wai2. 3lCli«EH':?dJL^O^i^25i«g£$ 
ixXV^So jKyacf^ui/^JI^^u— ixi 1 1, 112S: 

^^^ftvtmx'm.m2. 3tm2 i^<7>\tx. ^^zt^z 

tX\ -<*:607fcl^;J/x<.«S-feV1^-l 1 OSrf^jSU^ 

[0 0 8 1] ^fetcfi^)mcov^Ttft^-rs. z<D^m(07^ 
<D^ (5) \c$^^t^l.tlmt^LBtim^^\z^±i'^(OX\ 
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OXn. ir^-l^— 1 1 0^S^^JC^o^/^T. vme\zi!& 

PnlZ^LsCX^ (6) <?5mEE255^:^-f6, 
(6) 

^3 tCIl^ y y =^t^$:tTo^ ««KK2 1 tCtt 

[0 0 8 3] 2fctc«rf^tcoi^Tlft?«i-S. comWflf 1 

2o«:. m»ir/-K{W(C7K«'^ii&u. mmiz^wm. 

K2{BS-s^«rr5o ;C7y- K2-efi7k^!5^;d-vrt: 
m=f-^nX7i^^:ff:^tLX^±-t^. Z(Otts m%it 



(7) 
► (8) 



ifiMffi«:ffiv^fc7K3Jf«S!^ai 3 OO^roEElTfcSo « 

5JC{b^r^<^;^OT{fflSC5>255ry-K3. ±{R!!fiC5^i5;i7 

y— K2-cfc5. imffis 2tt:^i^^/usa-e^<7-:x^>A 

«rS£«S6tC«'3MltTfc6o SM«8 3 ttS U S 3 1 6 

(00 8 5) ^fc:{::«!If^}cov^r^fts^i-o. ^ <75;^5f?;t^^ 
mSli^a 1 3 0 tt, r y - K{lltc^^6i^$r^tf;K9!5;i/:^ 
^-glEU W£^m\lrt^t^n:^:^ti\>'ft^^^\^xym 
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[008 6] c c-c. ^i^^fi»tCZ:g&{tJ|^^-^tf7K^;i/ 
:^^iS:^WSk 6 tcWA gSKIg 8 2 tcf?£gS;K 8 3 Ic^t 
UT2V(7:>lH^*^H'oi:Ty— K3±T^ (9) 

l$r;<7y— K2{CfS};i*->T^U. ^ (10) <OS?t- 
[0 0 8 7] 

[0 0 8 8] ^fc. wC0Sfi:itil2cO35§^lcJ:nJ5. iffi 
[0 0 8 9] ^fc. rcO?S:*t353<0«^ICi:nil. flffffi 

[0 0 9 0] z<otn^m4(7yj^m\zxtm. ms, 

[00 9 1] ^it^ r<OSS:ft^5<05g^IcJ:Hfi, eW5 

[0 0 9 2] syt. w<OJS3^^6cO«^ICj:ixtf. 

[0 0 9 3] ^fe. ::of?r3jerS7co^^(cJ:H*i, Sflffi 
tti«$:jai«3l&8^5»Oi:9twms5tL/t<7>T\ P t ^(7) 
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[0 0 9 4] ^fz. :i<D*n:^^s(7mm\zXKi'X. 
[0 0 9 5] ^fc. wCofS3ft3S9o>«^«cinjf, #m 

[0 0 9 6] ^fc. o<7>^B>^;cj:Hff. 

[0 0 9 7] *7^. ccoigjR^i lo^0>^;cJ:^^^f. jej 
5 i: p \zim. UfcOX. S;£:®Wi5i«D Ufcffii^fg'irK 
[0 0 9 8] ^/c, c:<7^?S:*t^i 2co35B^lc<J:ixil. ?^ 

[0 0 9 9] ^Tt. :i<7:>JS3*^^i 3(7>^^;ci:ix(i. ;^ 

XDfl(£b^J^fiJci-5 C <i: :&2X^ o^^*2iifo c. 
[0 10 0] *;t> C<o»*iIi 4c7>55^»cJ:Jxtf. 

[0 10 1] ::oss4t^i 5<o^^tcj:Jxjl, W 

[0 10 2] rol3:*tiSl 6 0«^;ci:ixJi. ^ 

6J: 9;c»/5xL/tcOT\ ttiS^^@«^i8?5^^m««i:co 



[0 10 3] ^ft. z(r>tn:^^i Ko^mKXixi-^. m 

(0 10 4] ^ti. z.^ntimi 8<o«^;cj:ixfi. m 
[0 10 5] :i<Dt^zm.i 9co^g^tci:i^^^, m 

[0 10 6] ^-ft. :i(o^n^j^2 o(o^mz,xixi^. m. 
B[^:x±(omm(^^\mmi^^^^^^i^xmmL. m 

[0 10 7] atL. c<oj^*«2 i<o^§^tc<tixti. fltr 

[0 10 8] ^fc. C<Olt;|t^2 2(0^?^lCj:ix<^, fifr 
5. 

[0 10 9] s^i:. :icofS:Kil2 aco^g^icini^. $£ 
mmmim^m.n(om am\zmi' icw^^ lt^o 

[Olio] IB*^2 4co^^lcJ:Jxti. msSS 
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[ L^7 ] C(7>^^iD^JS<5iJ2(Ci:o^O§f©A^i^^ 

[[gfi ] r <r>^m(Dm^m 2\zx ^m^it^y'y^^ 

(rym:^^(r>fmi^'^'MMX'h^o 

[ Hi 2 ] c <r>^^?i<T>%im\ 4 [c J: 5«55l^t:^7^^<-< ;^ 
[|^ 1 3 ] r <7>«^co|liSi5iJ 5 tc J: 6m^^b^^7^/<^ 7. 

[Hi 6 ] ^<r>^m(Dn^m6(rm<oms&^\(owLn^7r^ 

■mU:f3i^(r>mmmxh^o 
imi 7 1 r(O55q^O||ft0»j7«Ci:$Jlt*^««:^ 

[IS 1 8 ] w<?>«0^O||J£^j7JCj:6SE{^^mScoSB5^ 

[ n 1 9 ] z(7mm<o^ms\cxhmLm&:^^WT 

[Eg2 0 1 c:<o^q^<o^0ij 1 0 ^zx^m%mr^(om 

[E2 n r <o^^(r>ntm 1 1 x -5*»3|s^«&<o*PlfiK 

[^22 1 ro55^0|^lfiflFiJl 2lcj:S;dc3R;y;^iaK-lr 

[ 122 3 1 z,(o^m<omm^\i^\zi.^wm^^^ 
mmx^^. 

[S2_4] w<?>«q«oieifii3RJl 4lcJ:5;ir;^«»liie$: 

m2o \ ^^^(Dm^tmMiom^^^wimmx^^. 

[^!F#cOfJia^] 

2 ry-Km« (le® 

4 2iKti!}^ 

6 un 

2 1 

2 2 ^^^tm'sm 

23 4$: 

3 1 GDtfb 
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5 1 

5 2 mmwi im&mmmt) 

5 3 m^m 

5 4 m^:^^ mm 



5 5 ^i^^^m- (;i55^^55;ic^) 

71 ^^^m^ 

8 2 
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41 
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[dl 8 1 




[£32 2 1 
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m2o ] 



1 ^25 ] 
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12 6 ] 



12 1 1 
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I^tmS] ^fiJt5¥7^ 200 
I^MjE 1 ] 

miEM^^U^] 006 5 

(0 0 6 5] ^w-C. m^S i\zmm:ff:^t^%<oM 

mm 5 4^§5u. ^.^fjm\^ii^^^^^. 
i^^^^ 5 4o?as255 7 ort75B#rt:jagiitg5 2 »ig5*s^ 
saicSoTi^T. «5Kffi^5/h$<. «Wsgtt*:A:re»c 

^LT. 7 0X:«r«8x.oi:WfiHIS5 2i5SOfc'UT, 

K5 Ko^mm^m^pL^ mi^^:^5 4(omAtm'p 

5 3[cft5oXtgm:25^agt'>u> S^ft^J'ti^D-ro. ^±(r>j: 



[^JI3MjE2] 

[^iiE^t*^^^] miB^ 
(4iiE5tf«JSe^l 0 0 7 4 

[0 0 7 4] 2*:ic«!imcoi^T»iB^-t-Oo rcofiif^S^e 

■ 8 ^%^xmm\z\s.m,mm^mu'rc>t. m%it 
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2H:0-^4H" +0: + 4 e* 

4H*+0: + 4 e*->2H:0 

13, r y - K (a3o^«^ osg ^Ttf 5 c ^ tc/^ 5, 

[«jE*I^^B^1 0 0 7 5 

10 0 7 5] ^::-C. g^$rl^^a8tC$Ef -bT 
icmv^o ^CT. S:S£m^^.^1giH-6^:$S^6^^$^^^ 

ry'-K2±-e^ (3) (ostriJ^i:,. ssi 

*t>07K55^i55>«UT. K>2ism/Kg4'fi^ ;&y-K 
_3lCf6]75^o-C^ij!lU 5C (4) Og^lC^o-CgE^7^ 

-^fcJi^ (3) O^t^JiD^jfeLT. -^lil^^i^g^^k 

ftttTcCO^^ J: 040-50% t)^<T-^5C<l: 2555>35> 

E = RT/2FXln (Pn/Pt) 

P=^AG/2F-hRT/2f > ^ n 



(3) 



••••• (4) 

(^MjE41 

[MjE*f*«g^] 007 6 

10 0 7 6] 1 0. ^T. i o tcov^-csfe 

7t>'. 9 2rt:|^m:7-</U;$^— . 9 3rt:;K^Vi^, 
9 4rt:3i7:3>'-C3t>ao KSy'-r/u^— (Ctt. H^^Hift 
<k^<0->:^7' 5^ ^ E L/E B— 2 0 NSr^V 
[¥i!5SMIE5] 

[MIB^^e*] 0 08 1 

[MiE:^^^] 
[MIEf^^] 

[0 0 8 1] ^fe^ci«Jmco^^TIft^i-5. w(o^§^(D7K 
(5) \zMt<:>\^tzmLBtm^\^^±-t^<Dx\ 

(5) 

OTtt. ■tvif'— 1 1 0€:SlR4»lC5oV>T. J£iS6lC*» 

PalctrCT^ (6) comEEiifS^-^S. 

(0. 4 5 8 Pp) (6) 



miEMik^m^] 512 2 

m2 2 ] z<7mm(DmtAmi 2\zx^A<i^^^ms:^ 



